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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the manufacturing method of the green sheet for ceramic multilayer circuit plates, 
the green body which carried out the laminating of it, a ceramic green sheet, and the green sheet for ceramic multilayer circuit 
plates. 
[0002] 

[Descripuon of the Prior Art] Weighing capacity of the specified quantity of ceramic raw material powder is carried out, 
respectively as the conventional green sheet is shown in JP,57-88068,A and JP.58-9564 1 A the solvent which carries out a batch 
injection and makes a principal component an organic binder resin, a dispersant, a wetting agent, a plasticizer, etc. and a solvent, 
for example, water, at mixed containers, such as a ball mill, is mixed, and, generally the technique of being a doctor blade method, 
the reverse-video coating-machine method, etc., and applying by fixed thickness on resin films, such as polyester, such as a Mylar 
However, although it is common to add a plasticizer to the ceramic slurry used as the raw material of a green sheet in order to 
make to carry out the laminating of the flexibility of a green sheet, and the green sheet by the conventional technique, and to unify, 
it becomes the cause by which the bleeding phenomenon which a plasticizer moves to a green-sheet front face arises, a plasticizer 
volatilizes, and a green sheet becomes brittle under the influence of the plasticizer. 

[0003] Moreover, if what a binder resin and a plasticizer melt in water is used, while a green sheet will repeat the absorption and 
the vapor of moisture in air and will perform them, the property of a green sheet will change and a reliability will be missing. 
Moreover, it is very difficult to maintain the property stabilized in the green sheet using the water-soluble binder resin or the 
water-soluble plasticizer, and to save and save. 

[0004] On the other hand, an internal plasticization is given the water-soluble binder resin itself as the technique of covering the 
fault of the water-soluble plasticizer, and there is JP,61-101449,A which improved stabilization and the property of a green sheet. 
According to it, it cannot be said mat the elongation of a green sheet is equipped with property sufficient as a green sheet for 
ceramic multilayer circuit plates at about 4%. 

[0005] Moreover, covering the front face of a green sheet with a resin to JP,60-107335A and manufacturing the green sheet 
with little deformation is indicated. Furthermore, decreasing the mterlaminar peeling of the green sheet which formed and carried 
out the laminating of the resin layer with many pitches to JP.3-2834. 0 ^ A ™-*he surface of the green sheet is indicated. 
[0006] Moreover, preventing that form the resin layer as a laminating supplementary layer of a green sheet in USPNo.5,02 1,287 
at both sides of a green sheet, and a void is formed in the interior of a layered product is indicated. 

[0007] Its attention is not directed to the relation between a binder resin (recently, a hygroscopic large drainage-system binder 

resin came to be used) and an adhesion resin layer by these well-known examples. 

[0008] 

[Problem(s) to be Solved by the Invention] A plasticizer required generally, in order to raise the laminating adhesive property of a 
green sheet will have big influence on the hygroscopicity of a green sheet, and, for the reason, the mechanical property of a green 
sheet will change easily. Moreover, about the water-soluble binder resin which carried out the internal plasticization, since 
carrying out laminating adhesion even if it does not add a plasticizer is expected, the softening temperature (Tg) of a binder resin 
needs to choose a thing lower than laminating adhesion temperature, since a mechanical property is generally also inferior in such 
a low Tg resin the mechanical property of a green sheet low « not becoming - it does not obtain but becomes what lacked in 
the handling nature of a green sheet 

[0009] It turns out that it is very difficult for the green sheet which added the glycerol or the polypropylene glycol to have large 
hygroscopicity, for it to be influenced of the moisture in air, and for the property of a green sheet to change sharply with the 
passage of time, and to use as a green sheet for multilayer circuit plates as a plasticizer. moreover, a moisture absorption 
prevention of these green sheets sake « for example, constant temperature -- although it is possible to save it using a constant 
humidity chamber etc., since it is a back process in for multilayer circuit plates and many complicated processes are in a printing 
pan about punching and conductor material to a green sheet « always and constant temperature - the work under the condition of 
constant humidity is difficult in fact Moreover, although moisture absorption of a green sheet is low when the 
intemal-plasticization binder resin which carried out the chemistry conversion of the water-soluble binder resin is used as a 
system which does not add a plasticizer, the laminating adhesive property of a green sheet is inferior, and the softening 
temperature (Tg) of the water-soluble binder resin which is used for the reason, molecular weight, polymerization degree, etc. are 



1 of 10 



10/22/01 1:30 Pfc 



limited. The mechanical property of the green sheet which follows and is obtained is small, and a problem is in handling nature. 
[0010] The purpose of the above thing to this invention is raising the adhesive property of green sheets. Moreover, other purposes 
of this invention are improving the adhesive property and durability of the green sheet which used the water-soluble binder resin, 
and improving the store stability of a green sheet. 
[0011] 

[Means for Solving the Problem] this invention relates to the green sheet for low hygroscopicity ceramic multilayer circuit plates 
which prepared the low moisture absorption or non-hygroscopic adhesion resin layer at least in one side of the green sheet which 
consists of a binder resin and ceramic raw material powder rather than this binder resin. The adhesion resin layer used by this 
invention is for decreasing the hygroscopicity of a green sheet and raising laminating adhesion of green sheets, therefore chooses 
the large resin of adhesive power from a binder resin. Moreover, the water absorption of the green sheet of this invention which 
prepared the adhesion resin layer is the weight rate of increase at the time of holding the dry green sheet for 24 hours in the 
25-degree C desiccator maintained at 20-30% of humidity, and chooses an adhesive resin which serves as the green sheet of 0.3% 
or less of a moisture absorption especially 0.5% or less. 

[00 1 2] Moreover, this invention relates to the green sheet for ceramic multilayer circuit plates which prepared the low moisture 
absorption or non-hygroscopic adhesion resin layer at least in one side of this green sheet rather than this binder resin in what 
consists of a resin film by which the laminating was carried out to the green sheet which consists of a binder resin and ceramic 
raw material powder, and its green sheet Furthermore, in what consists of a resin film by which the laminating was carried out to 
the green sheet which consists of a binder resin and ceramic raw material powder, and its green sheet, it is related with the green 
sheet for ceramic multilayer circuit plates which prepared the low moisture absorption or non-hygroscopic adhesion resin layer at 
least in one side of this resin film rather than this binder resin. 

[0013] Furthermore, this invention relates to the green sheet for ceramic multilayer circuit plates which prepared the low moisture 
absorption or non-hygroscopic adhesion resin layer at least in one side of a green sheet rather man this binder resin again in what 
has the conductor material with which it filled up in the through hole which was connected with the electric conduction circuit 
material and electric conduction circuit material which were formed in the front face of the green sheet which consists of a binder 
resin and ceramic raw material powder, and was formed in the green sheet. And the conductor material with which it filled up in 
the through hole which this invention was connected with the electric conduction circuit material and electric conduction circuit 
material which were formed in the front face of the green sheet which consists of a binder resin and ceramic raw material powder, 
and was formed in the green sheet, In what consists of a resin film by which the laminating was carried out to the green sheet, it is 
related with the green sheet for ceramic multilayer circuit plates which prepared the low moisture absorption or non-hygroscopic 
adhesion resin layer at least in one side of this resin film rather than this binder resin 

[001 4] this invention relates to the green sheet for ceramic multilayer circuit plates which prepared the low moisture absorption 
or non-hygroscopic adhesion resin layer at least in one side of this base material rather than this binder resin in what consists of 
the conductor material with which it filled up in the through hole which was connected with the electric conduction circuit 
material and electric conduction circuit material which were again formed in the front face of the green sheet which consists of a 
binder resin and ceramic raw material powder, and was formed in the green sheet, and a base material by which the laminating 
was carried out to the green sheet. 

[0015] this invention offers the green body for ceramic multilayer circuit plates which prepared the low moisture absorption or 
non-hygroscopic adhesion resin layer in the adhesion side of at least one of the two of this green sheet in what carried out two or 
more sheets laminating adhesion of the green sheet which has the conductor material with which it filled up in the through hole 
which was connected with the electric-conduction circuit material and the electric-conduction circuit material which were formed 
in the front face of the green sheet which consists of a binder resin and ceramic raw material powder further, and was formed in 
the green sheet. 

[0016] Furthermore, this invention offers the ceramic green sheet which prepared the low moisture absorption or 
non-hygroscopic adhesion resin layer at least in one side of the green sheet which consists of a binder resin and ceramic raw 
material powder rather than this binder resin. 

[001 7] this invention fabricates the mixture of a binder resin and ceramic raw material powder in the shape of a sheet, and relates 
to the manufacturing method of the green sheet for ceramic multilayer circuit plates which forms a low moisture absorption or 
non-hygroscopic adhesion resin layer at least in one side of this green sheet rather than this binder resin in the manufacturing 
method of the green sheet to dry. 

[001 8] And this invention fabricates the mixture of a binder resin and ceramic raw material powder to the shape of a sheet, and 
dries. In the manufacturing method of the green sheet with which it is filled up so that conductor material may be connected with 
this circuit material at this through hole, after forming a circuit at least in one side of a sheet rather than this binder resin and 
forming a through hole subsequently to a sheet It is related with the manufacturing method of the green sheet for ceramic 
multilayer circuit plates which forms a low moisture absorption or non-hygroscopic adhesion resin layer at least in one side of this 
green sheet rather than this binder resin. 

[00 1 9] Especially this invention relates to the green sheets which can be used for the green sheet suitable for manufacturing a 
ceramic multilayer circuit plate, the green body which carried out laminating adhesion of the green sheet, and other intended use, 
and those manufacturing methods. 

[0020] the ceramic material in the green sheet of this invention is independent about materials, such as the alumina widely known 
for this field, a mullite, a cordierite, glass, a glass ceramics, and a silica, -- it is « it combines suitably and uses As for 
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manufacture of a ceramic powder raw material, the well-known technique is already used. 

[002 1 ] What that is used in this field from the former as a binder resin mixed with ceramic powder is un-water-soluble or 
water-soluble is used. Especially this invention is effective in making low the hygroscopicity of the green sheet which used the 
water-soluble binder resin-resin, and improving the prolonged store stability of a green sheet or the green body. 
[0022] What is used as a binder resin has easy handling nature for the direction of thermoplastics, although thermoplastics and 
non-hardened thermosetting resin are used. If the thin adhesion resin layer which is hygroscopicity and which hardly absorbs 
moisture or it is low is formed in surface one side or surface one of the two of a green sheet especially when using a water-soluble 
binder resin, the adhesive property and durability of a green sheet will be improved and the long-term shelf life of a green sheet 
will be improved. 

[0023] A green sheet is made, applying the adhesion resin constituent to one side or both sides of a doctor blade, and applying the 
resin to a green sheet as the technique of forming an adhesion resin layer on the surface of a green sheet, in case an adhesion resin 
layer is made to be placed between the interfaces of a green sheet and a resin film, for example, a Mylar film, or a ********** 
sheet is manufactured. Or you may also insert the powder or film of an adhesion resin into a green sheet between a green sheet 
and a Mylar film. Or you may apply adhesion resin liquid by the spray method, the replica method, the dip coating, etc. on the 
surface of a green sheet When the adhesion resin layer was made not much thick and a green sheet or the green body is 
calcinated, a void is formed, or it becomes the cause of the sublation between laminatings. Therefore, forming as thinly as 
possible is good, for example, 100 or 0.5 micron meter especially 60, or 1 micron meter is good. 

[0024] In addition, this invention is applicable not only to the drainage-system binder resin resin which uses water as a solvent 

but the green sheet using an un-water-soluble binder resin. 

[0025] 

[Function] In this invention, in order that the adhesion resin layer of green sheets may assign, if a binder resin is contributed to 
combination of ceramic grain, it will fully therefore become looser than the condition former of binder resin properties (a 
softening temperature, molecular weight, polymerization degree, etc.), and a practical use domain will be expanded. Therefore, 
enlarging becomes easy and the intensity of a green sheet excels the former in handling nature. Next, in order to press down 
moisture absorption of the green sheet and to raise a laminating adhesive property, hygroscopic reduction of a green sheet and 
enhancement in an intensity can be aimed at by preparing a thermoplastic resin layer or a thermoplastic thermosetting resin layer 
in one side or both sides of a green sheet, and carrying out laminating adhesion. 

[0026] Although it is desirable not to melt in water substantially as thermoplastics although the masses [ a polyvinyl butyral 
(P VB), polyester resin, etc. ] as an object for multilayer boards, it will not matter, if it is the parvus thing of solubility to water. A 
thin resin layer is created by drying, after PVB is comparatively good, melts it by solvents, such as for example, normal butyl 
alcohol, and passes on a polyester film especially. Laminating adhesion can be made easy by forming the resin layer between 
green sheets at the time of laminating adhesion. Moreover, if there is no trouble in a back process, after carrying out heating: 
pressurization and making it adhere to the Mylar of a green sheet, blade both sides, or the field of one of these beforehand, it.can 
be used as a green sheet for multilayer circuit plates. 

[0027] As thermosetting resin, there are melamine resin, phenol resin, etc., and these are applied or printed by the green sheet in 
the state of un-hardening. 

[0028] In order that it may improve and dispersion in the density may make the density of a green sheet a parvus green sheet as 
organic substance added to the slurry which consists of a drainage-system binder resin using water as a solvent, and ceramic raw 
material powder, you may carry out optimum-dose addition of the dispersant. It is desirable that this dispersant is essentially also 
non-water solubility. Moreover, it is desirable that it is better to add a defoaming agent, a wetting agent, etc. when using the 
drainage-system binder resin using water as a solvent and a quality green sheet is manufactured, and these are also non-water 
solubility. 
[0029] 

[Example] Hereafter, an example explains this invention concretely. In addition, this invention is not limited to these examples. In 
addition, it means weight % that there is that it is with the section with % about the weight section during the following 
publications. Moreover, a moisture absorption is the weight rate of increase of the green sheet measured as mentioned above, and 
tensile strength and elongation are the properties of a xeransis green sheet. 

[0030] Combination composition of ceramic raw material powder is shown in example 1 table 1 . The modality and addition 
(addition to the ceramic raw material 100 section) of a binder resin are shown in Table 2. To the ceramic raw material powder 
100 section of Table 1 , the binder resin of Table 2 was added, it mixed, and the slurry was created. When No. 7 of Table 2 were 
used as a binder resin, the organic solvent which makes normal butyl alcohol a principal component as a solvent was used. 
Moreover, when No.2 of Table 2 or 7 was used as a binder resin, the solvent which makes water a principal component as a 
solvent was used. Thus, the green sheet was created for the created slurry by the doctor blade method after vacuum-deairing 
processing. 

[003 1 ] the perspective diagram showing the configuration of the green sheet according [ drawing 1 ] to this invention -- it is « the 
front face of the ceramic green sheet 3 « a conductor « a circuit 5 and the through hole 4 filled up with conductor material are 
formed The adhesion resin layer 1 is formed in the front face of the Mylar film 2, and when removing a Mylar film, when a green 
sheet imprints the adhesion resin layer 2, the green sheet by which the adhesive property has been improved is obtained. 
[0032] 
[Table 1] 
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[0033] 
[Table 2] 
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[0034] The hygroscopicity of a green sheet and mechanical property which were obtained are shown in Table 3. The amount [ in / 
as shown in No. 1 of Table 3 and 4 or 36 / the temperature of 25 degrees C and 70% of humidity ] of moisture absorption is 0.3%. 
The parvus thing was obtained the following. Although these green sheets excel [ printing / punching of a back process, ] in the 
mechanical property (an intensity, elongation), the laminating adhesive property is inferior. The same result was obtained even if 
this result used ceramic raw material powder other than the ceramic raw material powder used for this example. Moreover, in the 
combination of the water-soluble binder resin of No.7 of Table 2, and a plasticizer, as shown in No.37 of Table 4, or 39, the 
amount of moisture absorption in the temperature of 25 degrees C and 70% of humidity was 0.6 or 0.7%. If a moisture absorption 
exceeds 0.5%, there will be an inclination that the amount of elongation by moisture absorption and the amount of contractions by 
xeransis become a little large, and cautions will be required for using it for the green sheet for multilayer circuit plates which 
demands a dimensional accuracy. However, the water which absorbed moisture works as a plasucizer and the green sheet with 
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the amount large in this way of moisture absorption is excellent in the laminating adhesive property. In order to use it as a green 
sheet for multilayer circuit plates, it is necessary to improve a laminating adhesive property. Therefore, the following studies were 
performed using No. 1 of Table 3 and 4, or the green sheet of 36. 
[0035] 

[Table 3] _ 
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[Table 4] 
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N o . 


JjR 8 N o . 


/< << y ^ n o . 


IRS % 


§1 56 SIS 


^A, — «> mm 
ff If ft 


2 7 


5 


3 


0.2% 


3 M P a 


1 0 % 


2 8 


5 


4 


0 . 2 % 


2 M P a 


3 5 % 


2 9 


5 


5 


0 . 2 % 


5MP a 


5 % 


3 0 


5 


6 


a o a/ 
0 . 2 % 


2 M P a 


2 0 % 


3 I 


6 


1 




4 M P a 


O ft o/ 

2 0 % 


3 2 


6 


2 


f\ TO/ 

0 - 1 % 


3 M P a 


4 0 % 


3 3 


6 




0 . 2 % 


o M r a 


1 0 % 


Q A 
0 ** 


o 


A 
*» 




9 \A P a 
£ ivl r a 




3 5 


6 


5 


0 . 2 % 


5 M P a 


5 % 


3 6 


6 


6 


0.2% 


2 M P a 


2 0 % 


3 7 


2 


7 


0 . 7 % 


1 M P a 


6 5 % 


3 8 


3 


8 


0.6% 


1 M P a 


7 5 % 


3 9 


6 


9 


0 . 6 % 


IMPa 


9 0 % 



[0037] the hole which used the punch machine for the position of a green sheet, and diameter the meter of 100 microns penetrated 
- forming conductors, such as copper or a tungsten, « the paste was embedded into the hole and the wiring circuit was further 
formed by the printing method By usual technique, two or more sheets laminating adhesion of these green sheets is carried out, a 
layered product is created and calcinated, and a ceramic multilayer circuit plate is created. However, No. 1 of Table 3 and 4 or the 
green sheet of 36 cannot carry out laminating adhesion by usual technique. Then, the adhesion resin layer was prepared in the 
Mylar of a green sheet, blade both sides, or the field of one of these by the following technique. The polyvinyl butyral excellent in 
the laminating adhesive property was used for the adhesion resin layer. The resin layer with various thickness was created by 
drying, after melting by normal butyl alcohol and passing a polyvinyl butyral thinly on a polyester film. The resin layer was 
prepared in the Mylar of a green sheet, blade both sides, or the field of one of these, and carried out laminating adhesion, although 
laminating adhesion is possible when the resin layer thickness formed by this technique is thinner than the surface roughness (0.5 
or 2.0 micron meter) of a green sheet « a conductor the level difference by wiring printing may be unable to be covered enough 
Although it is satisfactory if a resin layer thickness is more than the surface roughness of a green sheet, it is substantially difficult 
to create a very thin resin layer. More than 3 micron meter is possible for the thickness of a resin layer in mass production. 
Diffusion penetration of the formed resin layer is carried out inside a green sheet at the time of thermocompression bonding. 
[0038] Since a viscosity property and a flowability change with the resin materials and ceramic raw material powder to use, 
although the upper limit of a resin layer thickness cannot be specified, since an interlaminar peeling may be produced at the time 
of sintering if the layer of only a resin is formed between the green sheets after laminating adhesion, it is not desirable. No. 3 of 
Table 1 are used for a resin layer at a polyvinyl butyral and ceramic raw material powder, and they are 120 degrees C and 
0.7MPa When a laminating is carried out on laminating adhesion conditions, a resin layer comes to be observed a little between 
green sheets above the 50 microns meter of adhesion resin layer thicknesss. The resin layer thickness by which a resin layer is not 
observed between green sheets after laminating adhesion with ceramic raw material powder was 20 or 60 micron meter. It is 
thought that this is based on the restoration nature of the ceramic raw material powder in a green sheet and the flowability of the 
ceramic raw material powder at the time of laminating adhesion. The resin layer thickness and the laminating adhesive property 
which were formed were collectively shown in Table 5, Table 6, and Table 7. The laminating adhesive property in Table 5, Table 
6, and Table 7 described C in that by which B and the resin layer after laminating adhesion are slightly observed by A and the 
thing by which sublation was observed slightly at a good thing. It is practical, if it is careful of laminating adhesion and it is 
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good laminating adhesion. 
[0040] 
[Table 5] 



N o . 




M m 


* S 




1 


1 


2 . 


5 


B 


2 


1 


3 . 


0 


A 


3 


2 


5 . 


0 


A 


4 


3 


1 5 . 


0 


A 


5 


4 


2 5 . 


0 


A 


6 


4 


4 0 . 


0 


A 


7 


5 


4 5 . 


0 


B 


8 


1 


4 5 . 


0 


C 



[0041] 
[Table 6] 
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N o . 


— h N o . 


iaj mt m iw •** 
ffi H Jw ^ 3 

(am) 


9. • 9 M t£ 


9 


7. 


2 . O 


B 


1 0 


8 


•a a 


A 


1 1 


a 




A 

A 


1 2 


1 U 


1 v • U 


A 


1 o 
1 3 




J 9 s V 


A 

A 


i a 




i 9 ■ V 


A 

M 


1 0 


a 
o 


1 O ■ V 


A 




9 


2 0. 0 


r* 


1 7 


7 


2 2. 0 




1 0 


l J 






i a 


t c 
1 O 


^ n 

o • v 


A 


2 0 




c n 


A 

A 




1 0 


1 O 0 


A 

A 


9 9 


1 % 


£ 3 • v 


A 


*> % 


1 7 


SO 0 
w v • v 


D 


5 A 




O 9 • V 


R 
D 


*• 9 


1 3 


4 0.0 






1 4 


4 0.0 




2 7 


1 3 


4 5.0 




2 S 


1 9 


2 . 5 


B 


2 9 


1 9 


3 . 0 


A 


3 0 


2 0 


5 . 0 


A 


3 1 


2 2 


J 0 . 0 


A 


3 2 


2 4 


15.0 


A 


3 3 


2 4 


2 0.0 


A 



[0042] 
[Table 7] 
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X o . 


y 'J - > ^ - f» N* o . 




*** ft 






< v m ) 




3 4 


2 3 


2 2 . 


0 


A 


3 5 


3 2 


2 5 . 


0 


c 


3 6 


3 3 


2 5 . 


0 


C 


3 7 


3 4 


2 5 . 


0 


C 


3 8 


3 7 


3 0 . 


0 


C 


3 9 


3 8 


2 . 


5 


B 


4 0 


3 8 


3 . 


0 


A 


4 i 


3 9 


5 . 


0 


A 


4 2 


4 L 


i 5 . 


0 


A 


4 3 


4 0 


3 0 . 


0 


A 


4 4 


4 1 


4 5 . 


0 


A 


4 5 


4 3 


5 5 . 


0 


A 


4 6 


3 8 


6 0 . 


0 


C 


4 7 


4 2 


6 2 . 


5 


C 


4 8 


4 3 


6 5 . 


0 


C 


4 9 


4 4 


2 . 


s 


B 


5 0 


4 8 


3 . 


0 


A 


& I 


4 5 


5 . 


0 


A 


5 2 


4 4 


1 5 . 


0 


A 


5 3 


4 7 


3 0 . 


0 


A 


5 4 


4 6 


4 5 . 


0 


A 


5 5 


4 9 


b 5 . 


0 


A 


5 6 


4 8 


6 0 . 


0 


C 


5 7 


4 4 


6 2 . 


s 


C 


5 8 


4 7 


6 5 . 


0 


C 



r00431 The structure of the green body which carries out two or more sheets laminating adhesion of the green sheet obtamed as 
mentioned ab^ve, and was obtained is shown in drawing 2 as a cross-section perspective diagram. In drawing, la™atmg 
XsioTof me green sheet 10 is carried out throl^nhfadhesion resin layer 12. in addition - each of a green sheet - beforehand 
inductor - me circuit 14 and the required through hole 16 are formed, and the through hole is filled up wdh conductor 

ro044U.arninating adhesion was performed by the same technique as an example 1 except using the binder shown in Table 8 
mSad £^£3* butyral as .Under used for an example 2 resin layer. A laminating adhesive property <*£g«g« 
SuTtion were indicated to Table 8. Evaluation of a laminating adhesive property is the same •> <^ - ™dto i C fS% It is 
hygroscopic evaluation, the amount of moisture absorption in the temperature of 25 degrees C and 70% ***** »™£ 15 
the following A and 0.3% Many things were set to B. When the melamine resin of green-sheet No40 of Table 8 was used Uie 

too early a little, and a completely healthy layered product was not able to be obtained. Since ^green-dK* Na43 of 
Table 8 or the adhesion resin of 46 is wa£r-soluble and it has much moisture absorption, if technique, such as pressing down the 
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optimum dose, in addition hygroscopicity for a cross linking agent, is taken, it is practical enough. No.42 of Table 8 and the 
adhesion resin of 48 and 49 can be used if a hydroxyl group is introduced into a polymer in order to increase an adhesive property 
although it does not absorb moisture for a non-water soluble resin. Table 8 reached No.4 1 , and the adhesion resin of 47 is 
excellent a laminating adhesive property and in respect of hygroscopicity, and has been used as a green sheet for multilayer circuit 
plates. 

[0045] In addition, C was attached to A and what has B and an adhesive property usually a little inadequate for the adhesive thing 
of a grade at that in which the adhesive property is excellent in Table 8. 
[0046] 
[Table 8] 



N o • 








4 0 




B 




A 1 

4 1 


-H ll ~f M **y T V 
7J\ 'J / J 1 ✓ J- / 
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A 
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4 2 




B 


A 


4 3 


> =f- ;W -b >l> D - 7s 


A 


B 


4 4 


7 0 x ) tt # U * 


A 


B 


4 5 


# y fcf - ^ 7 -b # - 


B 


B 


4 6 


/ £ 0 'JASx^f ^ 


A 


B 


4 7 


x ;v -tr Jt> n — * 


A 


A 


4 8 


tP y * ;u 
* * 0 y u ~ h 


B 


A 


4 9 


* y x u > 


B 


A 



[0047] 

[Effect of the Invention] According to this invention, since the laminating adhesive property of the green sheet which consists of a 
binder resin and ceramic raw material powder is improved and the long-term store stability of a green sheet is improved, the 
ceramic green sheet with the high reliability with a large intensity is obtained. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3 . In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The green sheet for ceramic multilayer circuit plates characterized by preparing a low moisture absorption or 
non-hygroscopic adhesion resin layer at least in one side of the green sheet which consists of a binder resin and ceramic raw 
material powder rather than this binder resin. 

[Claim 2] The green sheet for ceramic multilayer circuit plates characterized by preparing a low moisture absorption or 
non-hygroscopic adhesion resin layer at least in one side of this green sheet rather than this binder resin in what consists of a resin 
film by which the laminating was carried out to the green sheet which consists of a binder resin and ceramic raw material powder, 
and its green sheet. 

[Claim 3] The green sheet for ceramic multilayer circuit plates characterized by preparing a low moisture absorption or 
non-hygroscopic adhesion resin layer at least in one side of this resin film rather than this binder resin in what consists of a resin 
film by which the laminating was carried out to the green sheet which consists of a binder resin and ceramic raw material powder, 
and its green sheet. 

[Claim 4] The green sheet for ceramic multilayer circuit plates characterized by preparing a low moisture absorption or 
non-hygroscopic adhesion resin layer at least in one side of a green sheet rather than this binder resin in what has the conductor 
material with which it filled up in the through hole which was connected with the electric conduction circuit material and electric 
conduction circuit material which were formed in the front face of the green sheet which consists of a binder resin and ceramic 
raw material powder, and was formed in the green sheet. 

[Claim 5] The green sheet for ceramic multilayer circuit plates characterized by to prepare a low moisture absorption or 
non-hygroscopic adhesion resin layer at least in one side of this resin film rather than this binder resin in what consists of the 
conductor material with which it filled up in the through hole which was connected with the electric-conduction circuit material 
and the electric-conduction circuit material which were formed in the front face of the green sheet which consists of a binder resin 
and ceramic raw material powder, and was formed in the green sheet, and a resin film by which the laminating was carried out to 
the green sheet 

[Claim 6] The green sheet for ceramic multilayer circuit plates characterized by to prepare a low moisture absorption or 
non-hygroscopic adhesion resin layer at least in one side of this base material rather than this binder resin in what consists of the 
conductor material with which it filled up in the through hole which was connected with the electric conduction circuit material 
and electric conduction circuit material which were formed in the front face of the green sheet which consists of a binder resin and 
ceramic raw material powder, and was formed in the green sheet, and a base material by which the laminating was carried out to 
the green sheet. 

[Claim 7] It is the green sheet for ceramic multilayer circuit plates characterized by the aforementioned binder resin being 
water-soluble in a green sheet according to claim 1 to 6. 

[Claim 8] It is the green sheet for ceramic multilayer circuit plates characterized by the aforementioned adhesion resin layer being 
thermoplastics in a green sheet according to claim 1 to 6. 

[Claim 9] It is the green sheet for ceramic multilayer circuit plates characterized by the aforementioned adhesion resin layer being 
non-hardened thermosetting resin in a green sheet according to claim 1 to 6. 

[Claim 10] The green body for ceramic multilayer circuit plates characterized by to prepare a low moisture absorption or 
non-hygroscopic adhesion resin layer in the adhesion side of at least one of the two of this green sheet rather than this binder resin 
in what carried out two or more sheets laminating adhesion of the green sheet which has the conductor material with which it 
filled up in the through hole which was connected with the electric-conduction circuit material and the electric-conduction circuit 
material formed in the front face of the green sheet which consists of a binder resin and ceramic raw material powder, and was 
formed in the green sheet. 

[Claim 1 1] It is the green body for ceramic multilayer circuit plates characterized by the aforementioned binder resin being 
water-soluble in the green body according to claim 10. 

[Claim 1 2] It is the green body for ceramic multilayer circuit plates characterized by the aforementioned adhesion resin layer 
being thermoplastics in the green body according to claim 10. 

[Claim 1 3] It is the green body for ceramic multilayer circuit plates characterized by the aforementioned adhesion resin layer 
being non-hardened thermosetting resin in the green body according to claim 10. 

[Claim 1 4] The ceramic green sheet characterized by preparing a low moisture absorption or non-hygroscopic adhesion resin 
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^15JIt,s A e ceramic green sheet charactenzed by t^s binder res. bebg water-soluble in a cer^ 
ISgloda^ir 1 " 0 *** ShCet CharaCteriZed by to adh6Si0n ^ ^ being thermoplasUcs in a ceramic green sheet 

sr^e^ 

low moisture absorption or non-hy^pt^^ * ^characterized by forming a 

resin in the manufacturing method of the greend^Uc ^ ' ° f ^ ^ Sheet rather *■» binde r 

material at this through hole. ito fonSga eta?, lea^ton* SJ^ C0 ? uctor k n, ' t ? Ml ma y be connected with this circuu 
through hole subsecuttly to a ^^SLSjS^'S 2eVS^c^ "jf ^ "f 8 
characterized by forming a low moisture absomtinn Jt^^Z for ceranuc multilayer circuit plates 

rather than this binderr^in * non-hygroscopic adhes.on resm layer at least in one side of this green sheet 

[Claim 21] It is the green sheet for ceramic multilayer circuit Dlates character^ h,, a;., ■,,«. • • , 

thermoplastics in the manufacturing method of the E L™^?^? Y ?° n resm ^ 

[Claim 22] It is the manufacturing method To LT^sSZ^^^^F 1 ^ to c,aim 18 or 19 

resin layer being non-hardened thLnose^tuTT^ * adhesion 

plates according to claim 1 8 or 1 9 g meinoa oi uie green sheet for ceramic multilayer circuit 

19 by iropriW^in powta „d S^T^J^fS/ ^ """""^ """" » *to 18 « 

- . . dipping . £sz t&ZfiszsiszttJi^^ r^ 0 - r 

plates according to claim 1 8 or 1 9. S memoa or me green sheet for ceramic multilayer circuit 



